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BOLINAS LAGOON ENVIROMENTAL RESTORATION 

CONCRETE BRIDGES FOR OPEN CHANNELS 
 
                                                                                                         
  
 

1. General 
 
The two proposed open channels between Bolinas Lagoon and Seadrift Lagoon 
will impact existing Dipsea Road, underground power, telephone, cable TV, and 
water lines. Therefore, a concrete bridge will be needed at each open channel 
location. Most utility relocations will involve replacement or modification at the 
proposed bridge locations. 
 

2. Road and Bridges 
 

2.1 Temporary Detours and Crossing. Detours and temporary crossing will be 
coordinated between the contractors and local sponsors. Due to traffic load 
and local desire to insure a minimum impact to traffic, a temporary detour will 
be provided to proposed channel excavation and bridge construction. 

 
2.2 Basis of Design. The proposed bridge will include the following features:  

- tapered, pre-cast concrete piles 
- cast- in-place concrete piers and abutments 
- pre-cast, pre-stressed concrete girders 
- cast- in-place concrete deck slab 
- parapet wall, railing 
 

Alignment of the proposed bridges will follow that of the existing Dipsea 
Road. Total bridge lengths will be considerably longer according to the final 
channel dimensions. Final designs, contract plans and specifications will be 
developed by the Corps of Engineers with the use of funds contributed by the 
local sponsors for proposed bridges to be included in the channel construction 
contract. 
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BOLINAS LAGOON ENVIROMENTAL RESTORATION 
OPEN CHANNEL SHEET PILE ANALYSES 

 
                                                                                                         
  

1. General 
 
Sheet pile analyses were performed to evaluate the stability of proposed sheet pile 
structures for open channels of east and west Seadrift Lagoon, and the impact on 
some existing or proposed facilities, such as houses and bridges. These analyses 
were based on a review of available data and general subsurface conditions 
typical of each soil site provided by Geotechnical Section. Additional site or 
condition – specific geotechnical data as well more detailed analyses are 
recommended for final design. 
 

2. Analyses 
 

2.1 Cantilever Sheet pile Embedment Length. The relationships for the proper 
depth of embedment of cantilever sheet piles driven into a granular soil, and 
the correlation between density, soil type and load are shown on page 463 of 
Dr. Braja M. Das’ 1998 edition of Principles of Foundation Engineering. 
Maximum bending moment and section modulus were also calculated in order 
to select the most effective and economical sections of the sheet piles. The 
analyses were based on information obtained from borings BL-2, BL-4, BL-6, 
and BL-8. The level of hydrostatic pressure lines from both sides of the 
cantilever wall were assumed that equal to the level of water table obtained 
from borings data. 

 
2.2 Safety and Integrity. All calculations were based on the theory and the step-

by-step procedure listed on the above reference for obtaining the pressure 
diagram for the cantilever sheet pile wall penetrating sandy soils. The actual 
depth of penetration was increased by 30%. A factor of safety of 3 was used to 
select the final sections of sheet piles.  

 
 
2.3 Sheet pile of East Seadrift Lagoon Open Channel. The total depth of the sheet 

pile of East Seadrift Lagoon (Open Channel) driven into soil should not be 
less than 33 feet (refer to Appendix #1). The maximum bending moment is 
25,574 lb-ft located at 10 feet above the bottom (Elev. –14). The section 
modulus required for the sheet pile is 10.3 in3/ft for ASTM A-572 or A-690 
steel. For the factor of safety of 3, an ultimate section modulus of 30.9 in3 /ft is 
recommended. 

 
2.4 Sheet pile of West Seadrift Lagoon Open Channel. The total depth of the sheet 

pile of West Seadrift Lagoon (Open Channel) driven into soil should not be 
less than 36 feet (refer to Appendix #2). The maximum bending moment is 
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34,435 lb-ft located at 9.5 feet above the bottom (Elev. –13.5). The section 
modulus required for the sheet pile is 13.8 in3/ft for ASTM A-572 or A-690 
steel. For the factor of safety of 3, an ultimate section modulus of 41.4 in3 /ft is 
recommended. 

 
 
 
 
 
 
 






















